Cyclosporin A inhibits kinase C-independent activation of the Na+/H+ exchanger by PDGF and vanadate.
Mitogen-induced activation of Na+/H+ exchange was studied in Swiss 3T3 fibroblasts. Phorbol myristic acetate (PMA) caused amiloride inhibitable cell alkalinization. PDGF and vanadate, but not bombesin or thrombin, caused additional alkalinization when given 10 min after a maximal dose of PMA. Down-regulation of kinase C by 24 hr PMA exposure prevented the alkalinization response to bombesin and thrombin, but not to PDGF or vanadate. Cyclosporin A specifically blocked the additional alkalinization after PDGF or vanadate in cells acutely exposed to PMA and in kinase C down-regulated cells. Thus, there are at least two independent pathways which activate Na+/H+ exchange. PMA, bombesin, and thrombin act via kinase C. PDGF and vanadate cause additional stimulation of the Na+/H+ exchanger by a kinase C-independent pathway, inhibitable by cyclosporin A.